Ligand dependent and independent internalization and nuclear translocation of fibroblast growth factor (FGF) receptor 1.
Basic fibroblast growth factor (FGF-2) is one of the prototype members of a rapidly expanding family of polypeptides. FGF-2 acts on cells via a dual-receptor system consisting of high-affinity tyrosine kinase receptors (FGFR) and low-affinity receptors comprised of heparan sulfate proteoglycans. Following ligand binding and subsequent internalization, both FGF-2 and FGFR1 are translocated to the nucleus where they have activities distinct from those expressed at the cell surface. Despite the growing number of growth factors and receptors shown to translocate to the nucleus, little is known about the mechanisms of internalization and translocation and how these processes are regulated. In the studies reported in this paper, we examined the roles of clathrin-dependent and -independent endocytosis in the uptake of FGFR1 and one of its ligands, FGF-2. While the uptake of FGF-2 occurred at least partly by a caveolar-dependent mechanism, that of FGFR1 was independent of both caveolae and coated pits. Surprisingly, neither the uptake of FGF-2 nor FGFR1 required the activity of the receptor tyrosine kinase. In addition, we identified a cell cycle-dependent pathway of FGFR1 nuclear translocation that appears to be independent of ligand binding.